Comparison of insulin-like growth factor 1 and insulin effects on prolactin-induced lactogenesis in the rabbit mammary gland in vitro.
In organ culture of pregnant rabbit mammary gland, a low casein synthesis occurs with prolactin (PRL) alone. Insulin markedly potentiates the effect of PRL. Only pharmacological concentrations of insulin (5 micrograms/ml) exert the maximal enhancement, suggesting a possible interaction with the insulin-like growth factor 1 (IGF1) receptor. The presence of IGF1 and insulin binding sites was analyzed and the biological effects of both peptides were compared. Binding of iodinated human IGF1 or porcine insulin to mammary microsomes prepared from mid-pregnant rabbits revealed distinct high affinity binding sites for both peptides (Kd approximately 2 nM). In rabbit mammary explants, we confirmed that only non-physiological concentrations of insulin (greater than or equal to 100 ng/ml) exerted a significant stimulation of the PRL effect. Surprisingly, IGF1 was not found to be more potent than insulin on a molar basis, which did not provide evidence for the exclusive involvement of the IGF1 receptor. Near-physiological concentrations of IGF1 (approximately 100 ng/ml), however, exerted a significant enhancement which suggested a possible action for IGF1 on PRL-induced lactogenesis in vivo.